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(54) DEVICE AND METHOD FOR PROCESSING IMAGE AND DATA STREAM CONVERTING 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
processor that can suitably and efficiently perform two- 
dimensional image processing and macro image 
processing at a high speed. 

SOLUTION: After horizontal processing is performed by 
a first signal processor 110, a horizontal line scan data 
stream inputted to an image processor 100 is converted 
in to a vertical line scan data stream, in which horizontal 
and vertical directions are exchanged, by a first data 
stream converter 120. This vertical line scan data 
stream is inputted to a second signal processor 130 for 
performing the same processing as the first signal 
processor 110 and original image data are vertically 
processed. The vertical line scan data stream of the 
processing result is inputted to a second data stream 
converter, converted to the original horizontal line scan 
data stream and outputted. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image processing system which has the image data-conversion means 
characterized by providing the following, and an image-processing means to process a request to 
said read image data A storage means to memorize the image data of arbitration The write— in 
address-generation means which carries out sequential generation of the write-in address for 
writing the image data by which the sequential scan was carried out in the predetermined 
direction inputted in said storage means About said image data inputted, it is said generated 
write-in means which is written in and written in said storage means based on the address. It is 
said generated read-out means which is read and is read one by one based on the address about 
said image data currently written in the read-out address-generation means which carries out 
sequential generation of the read— out address for reading as image data scanned in the direction 
of desired in which said predetermined sequence differs said image data written in said storage 
means, and said storage means. 

[Claim 2] The image processing system according to claim 1 which has further said 2nd image 
data— conversion means which returns the image data to which processing of said request was 
performed to the image data scanned in said predetermined direction of origin. 
[Claim 3] The image processing system according to claim 2 which has further said 2nd image- 
processing means to process said request, and processes a two-dimensional request to the 
image data inputted to the image data scanned in the predetermined direction of said origin. 
[Claim 4] Said image-processing means is an image processing system according to claim 3 
which are distortion amendment processing of the lens of an image pick-up system, distortion 
amendment processing of a display system, reduction / removal processing of a noise, and the 
processing of amendment of a mistake convergence that contains any one at least respectively. 
[Claim 5] Either is an image processing system according to claim 1 which has the address 
storage means of said read-out address-generation means or said write-in address-generation 
means with which said address which carries out sequential generation is memorized beforehand 
at least, reads said address concerned memorized one by one, and outputs. 
[Claim 6] Said address storage means is an image processing system according to claim 5 
constituted by ROM (Read Only Memory). 

[Claim 7] Said read-out address-generation means is an image processing system according to 
claim 1 which was generated by said write-in address-generation means and which writes in, 
changes the address and generates said read-out address. 

[Claim 8] Said read-out address-generation means is an image processing system according to 
claim 4 which generates said read— out address by [ which write in and permutes the upper 
address and lower address of the address ] having been generated by said write-in address- 
generation means. 

[Claim 9] The image data by which the sequential scan was carried out is memorized for a 
storage means based on the write-in predetermined address by which sequential generation is 
carried out in the predetermined direction inputted. Sequential generation of the read-out 
address for reading said memorized image data as image data scanned towards a different 
request from said predetermined direction is carried out. About said memorized image data, it is 
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said generated image-processing approach which reads, reads one by one based on the address, 
and performs a desired image processing to said read image data. 

[Claim 10] The image data to which said image processing was performed is memorized for a 
sequential storage means. Said memorized image data Sequential generation of the read-out 
address for reading as image data scanned in said predetermined direction of origin is carried 
out The image-processing approach according to claim 9 of returning said memorized image 
data to said generated image data which read, read one by one based on the address, and was 
scanned in said predetermined direction of origin. 

[Claim 11] The data stream inverter characterized by providing the following A storage means to 
memorize the data of arbitration The write-in address-generation means which carries out 
sequential generation of the write-in address for writing the train of the data by which a 
sequential input is carried out in predetermined sequence in said storage means About the train 
of said data by which a sequential input is carried out it is said generated write-in means which 
is written in and written in said storage means one by one based on the address. It is said 
generated read-out means reads, reads one by one based on the address, and output as a train 
of the data of the sequence of said request, about the train of said data currently written in the 
read-out address-generation means which carries out sequential generation of the read-out 
address for said predetermined sequence to read the train of said data currently written in said 
storage means in order of a different request, and said storage means. 

[Claim 12] The train of the data by which a sequential input is carried out in said predetermined 
sequence is a data stream inverter according to claim 1 1 which is the two-dimensional image 
data by which the sequential scan was carried out in the predetermined direction. 
[Claim 13] Said read-out address-generation means is a data stream inverter according to claim 
12 which generates said read-out address so that the two-dimensional image data by which the 
sequential scan was carried out in said direction of predetermined [ which is inputted ] may be 
changed into the two-dimensional image data by which the sequential scan was carried out in 
the direction of desired in which said predetermined directions differ. 

[Claim 14] Either is a data stream inverter according to claim 12 which has the address storage 
means of said read-out address-generation means or said write-in address-generation means 
with which said address which carries out sequential generation is memorized beforehand at 
least, reads said address concerned memorized one by one, and outputs. 
[Claim 15] Said address storage means is a data stream inverter according to claim 14 
constituted by ROM (Read Only Memory). 

[Claim 16] Said read-out address-generation means is a data stream inverter according to claim 
14 which was generated by said write-in address-generation means and which writes in, changes 
the address and generates said read-out address. 

[Claim 17] Said read-out address-generation means is a data stream inverter according to claim 
16 which generates said read-out address by [ which write in and permutes the upper address 
and lower address of the address ] having been generated by said write-in address-generation 
means. 

[Claim 18] Said storage means is a data stream inverter according to claim 12 constituted by 
dual port memory equipment 

[Claim 19] Said storage means is a data stream inverter according to claim 12 which has further 
an address selection means by which is constituted by the single port memory apparatus, 
chooses the address generated with either said read-out address-generation means or said 
write-in address-generation means, and it is impressed by said storage means, and a control 
signal selection means to impress the control signal generated with either said read-out means 
or said write-in means to said storage means. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates a two-dimensional image processing and a global 
image processing to a high speed, the image processing system which can be performed 
efficiently appropriately and its approach, and a suitable data stream inverter to perform such an 
image processing. 
[0002] 

[Description of the Prior Art] Although digitization is quickly promoted in the image processing 
system in recent years, the image pick-up system which is the input side of an image, and the 
display system which is an output side have many parts currently processed with the analog 
signal. It is not avoided by such analog part that errors, such as distortion, drawing distortion in a 
display system, and a mistake convergence, and noise of a lens of for example, an image pick-up 
system arise. Although the attempt in which the system of an analog would mainly amend from 
before had been made to these problems, a processor satisfying enough was not realized in 
many cases. On the other hand, many attempts which are going to perform these analog- 
amendments with error and reduction of a noise with a digital system are also performed. High- 
resolution-izing, ghost reduction, etc. of television can be said to be the typical processing which 
corresponded by digital processing. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the digital system with which it is difficult 
to solve amendment of distortion of the lens described previously or CRT by digital processing 
with the digital system, and it can amend an animation with high precision on real time also in the 
error of an analog system does not exist until now. The architecture of signal processors, such 
as DSP generally used with a digital system, is mentioned to being the superficial two- 
dimensional phenomenon in which the distortion itself reaches far and wide, although this 
originates also in the amount of operations concerning amendment being huge as a reason also 
with big it being also suitable for serial processing of data, i.e., processing of a single dimension 
and processing of comparatively local data. Therefore, although designing the signal processor of 
architecture which newly fitted wide range two-dimensional data processing, and also making 
amendment processing perform is considered, it is very difficult from a circuit scale or the field 
of cost in fact 

[0004] Therefore, the purpose of this invention is about a two-dimensional image processing and 
a global image processing to offer a high speed and the image processing system which can be 
performed efficiently appropriately, and its approach. Moreover, even if the existing image 
processing system is used for other purposes of this invention for two-dimensional data 
processing and global data processing to a data stream of arbitration, they are to offer a high 
speed and the data stream inverter which changes a data stream so that it can carry out 
efficiently appropriately. 
[0005] 

[Means for Solving the Problem] Therefore, a storage means by which the image processing 
system of this invention memorizes the image data of arbitration, The write-in address- 
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generation means which carries out sequential generation of the write-in address for writing the 
image data by which the sequential scan was carried out in the predetermined direction inputted 
in said storage means, Said image data inputted Said generated write-in means which is written 
in and written in said storage means based on the address, The read-out address-generation 
means which carries out sequential generation of the read-out address for reading said image 
data written in said storage means as image data scanned towards a different request from said 
predetermined sequence, It has an image data-conversion means to have said generated read- 
out means which is read and is read one by one based on the address for said image data 
currently written in said storage means, and an image-processing means to process a request to 
said read image data. 

[0006] The image-processing approach of this invention moreover, the image data by which the 
sequential scan was carried out in the predetermined direction inputted Based on the write-in 
predetermined address by which sequential generation is carried out, it memorizes for a storage 
means. Sequential generation of the read-out address for reading said memorized image data as 
image data scanned towards a different request from said predetermined direction is carried out 
said memorized image data — said — it was generated — it reads and reads one by one based 
on the address, and it reads and comes out and a desired image processing is performed to said 
found image data. 

[0007] Moreover, the data stream inverter of this invention The write-in address-generation 
means which carries out sequential generation of the write-in address for writing the train of a 
storage means to memorize the data of arbitration, and the data by which a sequential input is 
carried out in predetermined sequence in said storage means, The train of said data by which a 
sequential input is carried out Said generated write-in means which is written in and written in 
said storage means one by one based on the address. The read-out address-generation means 
which carries out sequential generation of the read-out address for reading the train of said data 
currently written in said storage means in order of a different request from said predetermined 
sequence, It has said generated read-out means to read, to read one by one based on the 
address, and to output as a train of the data of the sequence of said request for the train of said 
data currently written in said storage means. 
[0008] 

[Embodiment of the Invention] The gestalt of operation of the 1st of gestalt this invention of the 
1st operation is explained with reference to drawing 1 - drawing 5 . In the gestalt of the 1st 
operation, to each pixel of two-dimensional image data, horizontal and the image processing 
system which performs predetermined filtering with reference to the data of the pixel which 
adjoins perpendicularly are illustrated, and this invention is explained. In addition, in the gestalt of 
each operation of the following including the gestalt of this operation, it shall be the image data 
of the two-dimensional square image with which one frame consists of 256 pixel x256 pixels, and 
let the data stream of the result of having carried out the non-interlaced scan of this pixel 
horizontally be a processing object. 

[0009] Drawing 1 is the block diagram showing the configuration of the image processing system 
100. An image processing system 100 has the 1st signal processor 110, the 1st data stream 
inverter 120, the 2nd signal processor 130, and the 2nd data stream inverter 140. Moreover, 
drawing 2 is drawing showing the configuration of the 1st data stream inverter 120. Furthermore, 
drawing 3 is drawing for explaining the image data stream inputted into an image processing 
system 100, drawing 4 is drawing for explaining the image data stream changed with the 1st data 
stream inverter 120, and drawing 5 is drawing for explaining the image data stream changed with 
the 2nd data stream inverter 140. With reference to these drawings, the configuration of each 
part of an image processing system 100 is explained. 

[0010] A sequential input is carried out, for example, the 1st signal processor 110 performs 
desired signal processing to the level Rhine scan data stream of a two-dimensional image as 
shown in dra wing 3 , and outputs the data stream of a processing result to the 1st data stream 
inverter 120. In the gestalt of this operation, it filters to each pixel using the pixel data with 
which the data stream by which a sequential input is carried out continues, i.e., processing which 
filters with reference to the value of the adjoining horizontal pixel shall be performed. In addition, 



// 



onnA /1 1 /1 1 




3/8 s<—i? 



the 1st signal processor 110 is the image DSP which has linear array structure, and performs- 
said processing according to the program currently recorded on ROM to build in. 
[0011] About the two-dimensional picture signal inputted as a level Rhine scan data stream from 
the 1st signal processor 110, the 1st data stream inverter 120 generates the video signal of the 
vertical-lines scan data stream which replaced the horizontal direction and perpendicular 
direction, and outputs it to the 2nd signal processor 130. 

[0012] The configuration of the 1st data stream inverter 120 is explained to a detail with 
reference to drawing 2 . The 1st data stream inverter 120 has the write-in address-generation 
section 121, the read-out address-generation section 122, the 1st dual port RAM 123, the 2nd 
dual port RAM 124, and the timing controller 125. 

[0013] The write-in address-generation section 121 generates the address for memorizing the 
level Rhine scan data stream by which a sequential input is carried out to the 1st dual port RAM 
123 or 2nd dual port RAM 124, and outputs it to the 1st dual port RAM 123 and 2nd dual port 
RAM 124. Since the image data whose one frame is 256x256 pixels is inputted into an image 
processing system 100 as shown in drawing 3 as mentioned above, the write-in address- 
generation section 121 generates the address of 0x0000 - Oxffff in order so that this image data 
of one frame may be recorded on Oxffff address of the 1st dual port RAM 123 or the 2nd dual 
port RAM 124 in order from the 0x0000th street. In addition, Ox show that the value is a 
hexadecimal notation. 

[0014] The image data memorized by the 1st dual port RAM 123 or 2nd dual port RAM 124 
generates the read-out address, and impresses the read-out address-generation section 122 to 
the 1st dual port RAM 123 and 2nd dual port RAM 124 so that it may be outputted as a different 
predetermined data stream from the time of being inputted. It reads in the gestalt of this 
operation, and as shown in drawing 4 , the address-generation section 122 generates the 
address which generates the data stream equivalent to the level Rhine scan data stream of 
image data to which 90~degree RRC of the two-dimensional image was carried out, and the data 
stream in which the original two-dimensional image will carry out a vertical-lines scan data 
stream equivalent if it puts in another way, and impresses it to memory. That is, the read— out 
address-generation section 122 is OxffOO, Oxfe 00 to 0x0000, 0ff01, Oxfe 01 to 0x0001, and Oxff 
02 to 0x0002... The address called Oxffff-OxOOff is generated in order. 

[0015] The 1st dual port RAM 123 and 2nd dual port RAM 124 are the memory which can 
memorize the image data for at least one frame respectively, the timing controller 125 which it 
writes in the 1st dual port RAM 123 and 2nd dual port RAM 124 from each and the write-in 
address-generation section 121, the address reads to them from the read-out address- 
generation section 122, and the address is inputted into them, and is mentioned later — a chip 
select CS and write enable — since control signals, such as WE and output enable OE, are 
inputted, while memorizing the image data by which a sequential input is carried out based on 
this, sequential playback is carried out and the memorized image data is outputted. 
[0016] The image data in every frame inputted is written by turns in the 1st dual port RAM 123 
and 2nd dual port RAM 124 by control of the timing controller 125 in that case. Moreover, image 
data is read from the 1st dual port RAM 123 or 2nd dual port RAM 124 of the direction with 
which input image data is not written in. In addition, in the gestalt of this operation, the 1st dual 
port RAM 123 and 1st dual port RAM 123 have the bit width of face which can memorize 
respectively the data whose 1 word is 1 pixel, and have the address space of 64k at least. 
[0017] The timing controller 125 controls each part of the 1st data stream inverter 120 to be 
able to change an image data stream appropriately in the 1st data stream inverter 120. 
Specifically, the timing controller 125 outputs clock signal CLK, Horizontal Synchronizing signal 
H-SYNC, Vertical Synchronizing signal V-SYNC, etc. which are the timing signal of the image 
data obtained from the picture signal to input to the write-in address-generation section 121 
and the read-out address-generation section 122. When the image data of a processing object is 
a square image with equal number of input pixels and number of output pixels like the gestalt of 
this operation, Horizontal Synchronizing signal H-SYNC and Vertical Synchronizing signal V- 
SYNC of input image data should just be used for Horizontal Synchronizing signal H-SYNC and 
Vertical Synchronizing signal V-SYNC for an output as it is. However, when the number of image 
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entry-of-data pixels and the number of output pixels of a processing object differ from each 
other, based on Horizontal Synchronizing signal H-SYNC and Vertical Synchronizing signal V- 
SYNC of input image data, Horizontal Synchronizing signal H-SYNC and Vertical Synchronizing 
signal V-SYNC of output image data will newly be generated in the timing controller 125. 
[0018] moreover, the timing controller 125 — the 1st dual port RAM 123 and 2nd dual port RAM 
124 — a chip select CS and write enable — control signals, such as WE and output enable OE, 
are outputted, and writing and read-out of data are controlled. Since the 1st dual port RAM 123 
and 2nd dual port RAM 124 have double buffer composition like illustration, image data is read 
from the memory of the direction where the timing controller 125 switches active/negative of 
two RAM for every V-SYNC of image data, and the image data in every frame is written in two 
memory by turns, and storage is not performed. 

[0019] The 2nd signal processor 130 is the same signal processor as substantially as the 1st 
signal processor 1 10, a sequential input is carried out from the 1st data stream inverter 120, for 
example, performs desired signal processing to the vertical-lines scan data stream of a two- 
dimensional image as shown in drawing 4 , and outputs the data stream of a processing result to 
the 2nd data stream inverter 140. In the gestalt of this operation, it shall filter to each pixel using 
the pixel data with which the data stream by which a sequential input is carried out continues, 
namely, processing which filters with reference to the value of the pixel adjoined perpendicularly 
shall be performed. 

[0020] About the two-dimensional picture signal inputted as a vertical-lines scan data stream 
from the 2nd signal processor 130, the 2nd data stream inverter 140 replaces the perpendicular 
direction and horizontal direction, generates the video signal of the original level Rhine scan data 
stream, and outputs it from an image processing system 100 as a picture signal of a processing 
result The configuration of this 2nd data stream inverter 140 is almost the same as the 
configuration of the 1st data stream inverter 120 mentioned above with reference to drawing 2 , 
and only the configurations of the read-out address-generation section differ. Therefore, it reads 
here and only the address-generation section is explained. In addition, the sign of each 
configuration section inside the 1st data stream inverter 120 shown in drawing 2 shall be used 
for the sign of each configuration section inside the 2nd data stream inverter 140 as it is by the 
following explanation. 

[0021] The vertical-lines scan data stream of the input image data of the origin memorized by 
the 1st dual port RAM 123 or 2nd dual port RAM 124 generates the read-out address, and 
impresses the read-out address-generation section 122 of the 2nd data stream inverter 140 to 
the 1st dual port RAM 123 and 2nd dual port RAM 124 so that it may be outputted as the same 
level Rhine scan data stream as the time of being inputted. 

[0022] That is, since the data stream equivalent to the level Rhine scan data stream of image 
data which carried out 90-degree RRC of the two-dimensional image as shown in drawing 4 to 
the 1st dual port RAM 123 and 2nd dual port RAM 124 is memorized, on the other hand as 
shown in drawing 5 , the address which generates the data stream equivalent to the level Rhine 
scan data stream of image data to which -90-degree RRC of the two-dimensional image was 
carried out is generated and outputted. Therefore, the read-out address-generation section 122 
is OxOOff, 0x01ff - Oxffff, OxOOfe, 0x01fe - Oxfffe, and OxOOfd - Oxfffd... The address called 
OxOOOO-OxffOO is generated in order. 

[0023] And when the read-out address-generation section 122 generates such the address, from 
the 2nd data stream inverter 140, the data stream of the origin inputted into the data stream 
100 which changed the vertical-lines scan data stream into the level Rhine scan data stream, 
i.e., an image processing system, and the data stream of the same gestalt are outputted, and it is 
outputted from an image processing system 100 as a signal of a processing result. 
[0024] Actuation of the image processing system 100 of such a configuration is explained 
collectively. After the level Rhine scan data stream inputted into the image processing system 
100 performs horizontal processing with the 1st signal processor 110, it is changed into the 
image data which replaced the horizontal direction and the perpendicular direction, i.e., a 
vertical-lines scan data stream, in the 1st data stream inverter 120. And the perpendicular 
direction to the original image data is processed by inputting this vertical-lines scan data stream 
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into the 2nd signal processor 130 which performs the same processing as the 1st signal 
processor 110. And this vertical-lines scan data stream is changed and outputted to the original 
level Rhine scan data stream by inputting into the 2nd data stream inverter 1 40. 
[0025] Thus, according to the image processing system 100 of the gestalt of the 1st operation, 
two-dimensional processing to two-dimensional data can be efficiently performed using the 
signal processor which specialized in the processing to-like 1 -dimensional data streams, such as 
DSP, for example. That is, although horizontal processing could be effectively performed until 
now since the usual video signal was a video signal of a level Rhine scan, vertical processing was 
not able to be efficiently processed at the same rate as a signal rate. However, in an image 
processing system 100, since the video signal of a level Rhine scan is changed into the video 
signal of a vertical-lines scan in the 1st data stream inverter 120, in the 2nd signal processor 
130, the real-time operation of the same rate as a signal rate can be performed that what is 
necessary is just to process like the 1st signal processor 110 to the data stream by which a 
sequential input is carried out. 

[0026] And in the 1st data stream inverter 120 and the 2nd data stream inverter 140, it reads 
with the write-in address, the address is written in again, using a dual port RAM as buffer 
memory 123,124, and it is generating separately in the address-generation section 121 and the 
read-out address-generation section 122. Therefore, a data stream is substantially convertible 
for coincidence on real time. 

[0027] The gestalt of operation of the 2nd of gestalt this invention of the 2nd operation is 
explained with reference to drawing 6 - drawing 8 . When changing such a data stream, if it puts 
in another way, it is suitable for the write-in address and the read-out address like the gestalt of 
the 1st operation to generate [ which wrote in, read with the address, and was mentioned above 
when the address was comparatively easy relation, the original data stream, a data stream to 
generate, and ] logically. However, the data stream demanded, for example in order to process 
efficiently when it is going to perform local processing, special two-dimensional filtering, etc. to 
image data is seen from the original DS, is very complicated and can be called data stream 
arranged at random substantially. Then, such a data stream is generated efficiently and the 
image processing system which can perform such an image processing efficiently is explained as 
a gestalt of the 2nd operation. In addition, the case where fish eye amendment is performed to 
the image data inputted is illustrated, and this invention is explained here. 

[0028] Drawing 6 is the block diagram showing the configuration of such an image processing 
system 200. An image processing system 200 has the data stream inverter 220 and a signal 
processor 230. The data stream inverter 220 generates the data stream suitable for the image 
processing performed in the latter signal processor 230 based on the level Rhine scan data 
stream of the two-dimensional image data inputted, and outputs it to a signal processor 230. 
[0029] The configuration of the data stream inverter 220 is explained to a detail with reference 
to dr awin g 7 . Drawing 7 is drawing showing the configuration section concerning the address 
generation of the data stream inverter 220. The data stream inverter 220 has the write-in 
address-generation section 221, the read-out address-generation section 222, the timing 
controller 225, and ROM226 as the configuration section concerning the address generation. The 
configuration and actuation of the write-in address-generation section 221 and the timing 
controller 225 are the same as the configuration of the write-in address-generation section 121 
of the 1st data stream inverter 120 mentioned above, and the timing controller 125, and 
actuation. 

[0030] The read-out address-generation section 222 reads the read-out address data currently 
recorded on ROM226 based on the control signal by which input ** is carried out from the timing 
controller 225 one by one, impresses them to the memory which is not illustrated, and reads 
data one by one. 

[0031] ROM226 is ROM which is making the sequence to read memorize beforehand the address 
of the pixel data read from memory. The address data memorized by ROM226 are read by the 
read— out address-generation section 222, and are impressed to the memory which is not 
illustrated as it is. As mentioned above, in the gestalt of this operation, fish eye amendment is 
performed in a signal processor 230. Therefore, the address which extracts and reads a data 
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stream to ROM226 by the scan line as shown in drawing 8 from the 256 pixel x256 pixel image 
data inputted is memorized. In addition, to ROM226, difference with not the thing that stores the 
address itself but the last address, the multiplier of the function which computes the address, 
etc. may be memorized. If it is made such, the capacity of ROM can be reduced and it is 
effective. 

[0032] And a sequential input is carried out from the data stream inverter 220, for example, a 
signal processor 230 performs desired signal processing to the scanning data stream of a two- 
dimensional image as shown in drawing 8 , and outputs the data stream of a processing result as 
output data of an image processing system 200. In the data stream inverter 220 mentioned 
above, since the image data by which fish eye amendment was carried out roughly is obtained, in 
a signal processor 230, processing which amends this image still with high precision is performed. 
For example, the pixel value of a interpolation pixel is amended from the pixel value of 4 pixels of 
near, or it processes computing the pixel value of a former image and the pixel which does not 
correspond to 1 to 1 based on topology etc. 

[0033] Actuation of the image processing system 200 of such a configuration is explained 
collectively. In the data stream inverter 220, the data of specific scanning RAINN as shown in 
drawing 8 are extracted, and the level Rhine scan data stream inputted into the image processing 
system 200 is changed into the rough data by which fish eye amendment was carried out. And 
this changed data stream is inputted into a signal processor 230, still highly precise amendment 
is performed, and the final image data by which fish eye amendment was carried out is obtained. 
[0034] Thus, in the image processing system 200 of the gestalt of the 2nd operation, it can read 
by using ROM226 in the data stream inverter 220, and the address can completely be generated 
at random. Therefore, when generating the data stream whose relation with a write— in data 
stream is not simple, or also when extracting a pixel at random substantially and generating a 
desired data stream, it can process appropriately and a more flexible data stream inverter can be 
realized. Moreover, in the image processing system 200 of the gestalt of the 2nd operation, 
global processing of amendment is performed in the data stream inverter 220, and it can be said 
that it is made to perform local processing of amendment in a signal processor 230. That is, the 
image processing system which performs suitable processing respectively globally and locally, 
and can perform a desired image processing efficiently can be offered by considering as such a 
configuration. 

[0035] In addition, although ROM226 was read and being prepared to the address— generation 
section 222, it prepares to the write-in address-generation section 221, and you may make it 
determine the address at the time of writing in the gestalt of this operation based on the data 
memorized by ROM226. 

[0036] The gestalt of operation of the 3rd of gestalt this invention of the 3rd operation is 
explained with reference to drawing 9 and drawing 10 . Although a configuration as shown with 
the gestalt of the 2nd operation is suitable for the configuration of the write-in address- 
generation section of a data stream inverter, and the read-out address— generation section when 
correspondence of the read-out address and the write-in address is very complicated and near 
at random, in the other usual case, it is good with a configuration as shown with the gestalt of 
the 1st operation. However, the gestalt shown in the gestalt of the 1st operation was the 
configuration that the address-generation section for writing and the address-generation section 
for read-out completely became independent. It reads with the write-in address, and when 
correspondence of the address is comparatively simple, a part of the generation section is 
communalized, and you may make it generate the address of another side from one of the 
addresses. Such a data stream inverter is shown as a gestalt of the 3rd operation. 
[0037] Drawing 9 is drawing showing the configuration section concerning the address generation 
of the data stream inverter 320. The data stream inverter 320 has the write-in address- 
generation section 321, the read-out address-generation section 322, and the timing controller 
325. The configuration and actuation of the write-in address-generation section 421 and the 
timing controller 325 are the same as the configuration of the write— in address-generation 
section 121 of the 1st data stream inverter 120 mentioned above, and the timing controller 125, 
and actuation. 
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[0038] And the read-out address-generation section 322 is read based on the write-in address 
outputted from the write-in address-generation section 321, and is outputted to the memory 
which does not generate and illustrate the address. 

[0039] For example, when reading the image data remembered to have mentioned above as a 
level Rhine scan data stream as a vertical— lines scan data stream as shown in drawing 10 , the 
read-out address-generation section 322 is 0x0000, 0x0100-0xff00, 0x0001 -0xff01, and 0x0002- 
0xff02... The address called OxOOff - Oxffff is generated. And this address is the address 
generated when it writes in as mentioned above, and the address-generation section 321 writes 
in image data, and the address to which the bit of 8 bits of high orders and every 8 bits of low 
order was changed. Namely, in generating such a data stream, the read-out address-generation 
section 322 replaces the high order and low order of the output address of the write-in address- 
generation section 321, and outputs them as the read-out address. 

[0040] Moreover, what is necessary is for the read-out address-generation section 322 to 
replace the high order and low order of the output address of the write-in address-generation 
section 321, to subtract the value of an upper address from 255 (Oxff) further, to read it, and just 
to make it output it as the address, in, generating a data stream which was explained with 
reference to drawing 4 for example. Moreover, if the lower address of the output address of the 
write-in address-generation section 321 is subtracted from 255 (Oxff), it is read in the read-out 
address-generation section 322 for example, and it is made to output as the address, a data 
stream as shown in drawing 11 is generable. 

[0041] The completely same actuation as the data stream inverter of the gestalt of each 
operation mentioned above which mentioned the address-generation section above also in the 
data stream inverter carried out in this way can be made to perform, and the same effectiveness 
is acquired. And if it is made such a configuration, the circuit scale of the read-out address- 
generation section 322 can be made small. In addition, it writes in in the write-in address- 
generation section 321, and you may make it generate the address based on the read-out 
address outputted from the read-out address-generation section 322. 

[0042] The gestalt of operation of the 4th of gestalt this invention of the 4th operation is 
explained with reference to drawing 12 . The configuration of the memory section in the data 
stream inverter of the gestalt of each operation mentioned above was what forms a dual port 
RAM which was concretely explained with reference to drawing 2 on the occasion of explanation 
of the gestalt of the 1st operation so that it may become two lines and a double buffer. However, 
it is not necessary to use a dual port RAM, and the single port RAM may be used. Such a data 
stream inverter is shown as a gestalt of the 4th operation. 

[0043] Drawing 1 2 is drawing showing the configuration of the data stream inverter 420. The data 
stream inverter 420 has the write-in address-generation section 421, the read-out address- 
generation section 422, the 1st single port RAM 423, the 2nd single port RAM 424, the timing 
controller 425, the 1st selector 427, the 2nd selector 428, and the 3rd selector 429. The 
configuration and actuation of the write-in address-generation section 421, the read-out 
address-generation section 422, the 1st single port RAM 423, and the 2nd single port RAM 424 
are the same as the configuration of the write-in address-generation section 121 of the 1st data 
stream inverter 120 mentioned above, the read-out address-generation section 122, the 1st dual 
port RAM 123, and the 2nd dual port RAM 124, and actuation. 

[0044] the timing controller 425 — the timing controller 125 — the same — writing in — 
address-generation section 421- while controlling each part of the 2nd single port RAM 424, the 
1st selector 427, 2nd selector 428, and 3rd selector 429 output a selection signal to each 
selector so that it may be suitably controlled according to writing and read-out of data. 
[0045] The 1st selector 427 chooses whether which the output address of the write-in address- 
generation section 421 and the read-out address-generation section 422 is respectively 
impressed to the 1st single port RAM 423 and the 2nd single port RAM 424 based on the 
selection signal from the timing controller 425. 

[0046] The 2nd selector 428 switches to any the image data inputted shall be outputted based 
on the selection signal from the timing controller 425 between the data line of the 1st single port 
RAM 423, and the data line of the 2nd single port RAM 424. If it puts in another way, input data 
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will be chosen so that input data may be outputted to the data line of one which writes in of the 
single ports RAM. 

[0047] Based on the selection signal from the timing controller 425, the 3rd selector 429 is 
switched so that the output of either the data line of the 1st single port RAM 423 and the data 
line of the 2nd single port RAM 424 may be outputted from the data stream inverter 420. If it 
puts in another way, output data will be chosen so that the data of the data line of one which 
reads of the single ports RAM may be outputted. 

[0048] And also in the data stream inverter 420 of such a configuration, if the 3rd selector 429 is 
switched according to the writing of the 1st single port RAM 423 and the 2nd single port RAM 
424, and a switch of read-out from the 1st selector 427, the completely same actuation as the 
data stream inverter of the gestalt of each operation mentioned above using a dual port RAM 
can be made to perform, and the same effectiveness will be acquired. You may make it the single 
port RAM used for a data stream inverter in this way. 

[0049] This invention is not restricted to the gestalt of this operation, and various alterations are 
[ which it is a modification ] possible for it. For example, it is not restricted to the stream 
illustrated with the gestalt of each operation mentioned above, and the data stream generated in 
a data stream inverter can output the data stream of arbitration. For example, fly one line at a 
time perpendicularly, and it reads to it 0x00000, 0x0001 -OxOOff, 0x0200, 0x0201 -0x02ff ... OxfeOO 
- Oxfeff, 0x0100-0x01ff, 0x0300-0x03ff ... If the address is generated and read like OxffOO - Oxffff 
As shown in drawing 1 3 , a non [NTARESU image (progressive image) is convertible for an 
INTARESU image. 

[0050] Of course, it is also possible to change an INTARESU image into a non INTARESU image 
by performing the reverse of this scan. Moreover, the direction of slant can also be scanned by 
changing a high order and a lower address to coincidence. Moreover, if a pseudo-random number 
like an M sequence generates the address, encoding of simple encryption of an image and 
decoding can be realized easily. 

[0051] Moreover, the picture signal processing performed to the changed data stream may 
process arbitration. For example, processing of arbitration, such as amendment of lens distortion 
of an image pick-up system, amendment of CRT distortion of a display system, amendment of a 
mistake convergence (color gap phenomenon), conversion in the usual image of the curve image 
photoed with 360-degree lens, a two-dimensional FIR filter, and fish eye amendment, may be 
performed. 

[0052] Moreover, although each gestalt of operation mentioned above was read, operated the 
address and generated the desired data stream, it may write in the same processing, and may 
perform it to the address, and you may make it operate both addresses. 

[0053] Moreover, it is not restricted to the 4th configuration of the gestalt of operation, and the 
configuration of the memory (buffer) of a data stream inverter is [ which it was shown in drawin g 
2 / which it was shown in the 1st configuration of the gestalt of operation, and drawin g 10 ] also 
good with the configuration of arbitration. It may not be DRAM, or more nearly high-speed SRAM 
may be used, and a Synchronous DRAM is sufficient. Moreover, the configuration of the actual 
memory chip in that case may be used for arbitration combining the chip of the address bus 
width of face of arbitration, and data bus width of face. If it is the configuration which was 
adapted for the image data of a processing object, the configuration in the case of mounting of 
such memory is arbitrary, and good. 
[0054] 

[Effect of the Invention] Thus, according to this invention, a high speed and the image 
processing system which can be performed efficiently appropriately, and its approach can be 
offered for a two-dimensional image processing and a global image processing. Moreover, even if 
it uses the existing image processing system for two-dimensional data processing and global 
data processing to a data stream of arbitration, a high speed and the data stream inverter which 
changes a data stream so that it can carry out efficiently appropriately can be offered. 

[Translation done.] 
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f-#X F V-AtlSTSf-SX f y-A**j«-r* 
<t^&T FU^^ifiRL^-ty^EPttir*. -r^ct)^, 
S^tUUT FU^fiRSl 2 2«. OxffOO, Ox 
feOO-OxOOOO, Of f 01, Oxf eOl- 
0x0001. Oxf f02- 0x0002- • -Ox 
40 f f f f-OxOOf fil^7Fl/X*«(c4fiSt 

[0015)11 (Df ^.7W- h RAM 12 3 fe^O' 
m2<Dr ~T>m- F RAM 1 2 4 Bv S^?. ^JC< <h 
hl^L-- A#0DW£f - ^ *ietepltg& ^ ^& 'J r * 
^>o mi ©f^7^- hRAM 1 2 3 4oJ:D : »2C5[)f 
^7W- hRAM 1 2 4CCB, **ii^T F U 

XSfeffiSH 2 lctOS^iA^T K^^ SSH1L7F 
U^^RB51 2 2J:DR*aOT KU^^A^Sh, i 
/c. f^HE^"^ ^ ^$>^>hD-7l 2 5 J: 9 ^ v 7* 
50 12U^FCS, h-f^-^WEfcct^^h^^ 
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[ 0 0 1 6 ] *(DI£. ^>^^> ho-^ 1 2 5<D 

Si tDf^7;l/#- hRAMl 2 3 2 0)^ 
^7^i<- hRAM 1 2 4CC£5CC«£j££n£ 0 * 

1 2 3^/ctSll2CDr^T;U^- h 
RAM12 4<£0, tl^^-^^^aj^n^,, tt*5. 
*^ifecD^ftg{CfeCiT, WKDtj-T)^- hRAM 1 
2 3*>\±C>*jfll CDt^T^*- hRAM 1 2 3te. & 

$4 < i 6 4 k<D7 F I/X^f t5 B 
[0017] 3?>f5>^>hP-7l25tt, mi(D 

V-*x v v-j*m%mwi 2 otcte^x&tmcm&^r 
h y-A^&-c#££5cc, ^lcof-^^h 

y-Ag:&g£g i 2 0CD^SP?r$W-r^ o AftWk:^ 
^^^>^>hP-7l 2 5te, A^*Bi»{i-S|2fr 

f^V-SYNC^i^, WZ&frT KU^^gfJl 2 

i teic^^aor Fi^x^siii 2 2ica^j-r^ 0 ^ 
yk^mmmnu -sync &j:z?m&mmm^v - s y 

NCil A^H^-r-^O^^ff-^H-SYNC^ 
i: ^SdPJ^fi^ V - S Y N C £ ^<D £ £ m I >tt « 
l>o LsfrU ^S^cDS^^-^cDA^iii^iai^ 

P*9tC:fel>T. A*iii^'r-^CD*^|5j»3fi-^H-SYN 
C ct O'Mgl^ftSff V -SYNC tcg-^t, > r ttWIIj^ 
^- ^CD7K¥|o|fflff - S Y N C*> J:^Sctl^Wft^ 
V - S Y N C ZmtclcZLigL-? £ C t CC 
[0018]$/c, j?^a>^>hn» 7 i25Jt 
Sl^faTJ^- h RAM 1 2 346^^2^^^^ 
h RAM 1 2 4CC, f 

f£ 1 ©T^TJUsF- hRAM 1 2 3 4ocfcf>* 
S2©f^7^#-hRAM12 4tt, 0^<DCi<^ 

iif-^(DV-S YNCCTiCC23g 
I©RAM©7^f -f^^'f -{^OM. 2o 
'J 1 7 U-AC£<DiEI(^-2#§#jA 

[0019] m2<om m^mmm i3o«. mi ©fi-^ 

KDf-ZZ h 'i-A^Kll 2 0<fc9JIRfcA;fc3*i 
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tftv toS^tDx-^^ h 'J-A^2(Df-^X h 
»;-AfMgl 4 OfcitiaTS. *H»©»«CC*Jl» 
Ttt, KB^A^StiS-r-^x h y-A(DaS£T£iB5R 

[0 02 0 ] »2(Df-^X h 'J-A^ftSgl 40 
10 H\ *2©M«HSI13 0J:01l7-f>Xtt> 
•f-^Xh'J-Ai LrA*3*i4 2*7cH«e-^K: 

our, -eoffie^isii*^iRjtAhttiL. tco*¥ 
9 + > • h y-AcDuwftm^*^ 
ffiaft*©iii«g^i Lxmmmms 1 o o i o 

m^T^„ COS2(Dr-^X h »j-A^g 1 4 0 

20 9. «c** % «T©lft^r»2cD7 ? -^^h y-ASQfttt 

11 4 0<Drtgp©*»«E«O«F#tt. EI2CC^L/c^l 
<D:r-*X h 'J-A^MI1 2 0 ©rt»©S«flE»© 

[0 0 2 1 ] ^2(Df-^^ h y-A^SKl 40© 

hRAMl 2 3 £/c(*!g2c7)^T;l/tf- hRAMl 2 

4 tc8B«3 ftfc7C©A*H«:r- ZcomK'? >f 

> • -r-^X h y-A^, A^3n/cB$<bfH|D7K^^^ 

>x+^> . h r ;-Aiitai^?n-5j:v 

30 iC 4 KUX££fiSU micox^r^^ 

- hRAMl 2 3fcJ:^2C0f^7i^hRAMl 
2 4fCEPJJDlTSo 

[0 02 2 ] -Tttto^. glOf^7W- hRAMl 
2 3fc<fctf»2CDf r *TJU5i<- hRAMl 24CC«, 0 

^rH^r'-^cDTfc^^ Y>^^ + > -f-^|- y-A 
ccffl^-r^r'-^x h y-A^fBtS^nrc^cor, c 

40 f^-^x h y-Accffi^T^r-^x h >;-A*£f£r 

ttULT K UX^SP 1 2 2«, OxOOff, 0x01 
f f-Oxf f f f, OxOOfe, 0x01 fe-0 
xfffe, OxOOf d-Oxf f fd • • -0x0 
00 0-Oxf fO 0il^7 KUX*JlR{c5feJSS-r5. 
[0 0 2 3 ] ^bTiS^tfJLT KUX^tSBl 2 2^C 

^FV-A^MI14 0Hlt SiL^-Y>x + ^> 
•f-nF y-A*7k^-^'Y>x+^> -f-^F 

50 »J-A^L/cf-^X h y-A. T&*)^ 
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UTBMMHli&Bl oo^om^n^ 
[0 02 4 ] C<DJ:^3tc«fiSOiB«*!i««Bl OOcDift 
ffcfcoi>T*&ttT!tti!irr5. IWUtttlOOIcA 

1 vxmmmmm. i i o -c*T*iflia>«ai*ff a o /t 

★^^iSa^iPFt^AtiSi^fcB*^-^, -rat) 

fit, c(z>StS^^>x+ •f r -*^ h y — 
a^. mKom^mmm&i i o tisiD^a^fa^m 

2 cDft^MS^g l 3 0 *c A^rT £ c cb cc J: *) % ytom 

-*Xh 'J-A^MIl 4 0&CA^T£C<!:{Cj;^ 
5 • ^-^X F y-AK^&U 

[0025] ccDi^tc, Ul 1 <OHSfi<D0JI8OiB«iaa 
«B1 0 0<cJ:*itf % fci*tfDSPft£<Di;K7c«tc 

»*J:<fTft5C±**-c#S. -Ttttofe, a»08MWs 

^«tK¥^^> • x**><D8*&fi^ft(crc, 
micr>\<*xumm<- vtmc^-v xwrn* < ftm* 

'iTte'yZtifiXttSift^tc* U*>U ItM^IlO 

tcfctiTTK^-O • x + >(7) ft £ ^ > 

tmgm i 3 o K&n-a*. is i oft^igs i i o 
irascc. JH^A^snsx-^juccjpturjtaa^fa 

gfl 2 OfcJrO^©?*-*;* F 4 
0K:*5l>Ttt, t^^U 1 2 3, 1 2 4<hLtf 

aTW-hRAM^, »Si&*T FU*<tSE2>ffi 
17 FUX*»#ii^T FU^^JSSBl 2 1 *>%fctfi?^ 
ftLT KU^SESPl 2 2«Ctotvcj8«*CC£ttbTt* 

A-cHHW«:E|i*{ctf ft 5Cim^ 

[0 0 2 7 ] jB20HJfc<P?gi» 

ft^i§^ tcCD-t-^x F '^Ai^b/c^r-^^ 
F'J-A, MfnaitMT Fl/^£8*Wl/7 F 
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ixtt, Hft^-^tCJtbr^BfWftteHI^, «B*ft2 

«7c^-*^*«a«fti'*tfft*i^ir&»&. 
ccieasn/c-r-*^ h y-Atc^ci^rsr4. * 

cr, ^OJ^ftT*-** HJ-A*^J:<£iau 
*<D J: 5 tt«*«Bl*J»* J: < f f ft 5 C £ *sr * * <fc 5 

ft*>\ ccTi*. A^Sh&BMs^-^Cc^LTJUBStB 

[0 02 8 ] H6lt *©<fc5ftiffl«fcUIilB2 0 0<D 
«WE**-r^n7^H"C*4. Bft&S£B2 0 0U:. 
r- # x F y - 2 2 0 J: cf fs^Mffl^g 2 

30£WT£ o f r -*xn;-A£**KB2 2 0tt. A 

*x f y - AK«^i»t, &&<Dmmummm2 3 0 cc 

fe^Ttf ft^HfMBfllCCjaute^-*^ F y-A*r£l£ 

u m#«i&B2 3 o*ctftfj-rs. 

[0 02 9 ] x-^X F y-A^JftS6B2 2 OOffit&lC 
20 o^T, H7«#XRLrmiK:|tt9iT&. H7tt, 

y-A^jftSB2 2 0 07 KU*£j&CCfi*fc>*« 

dW*5*THra*. f-^^ y-A«»3sgB2 2 0 

T KU^ffi«|S2 2 1 , m&tULT KU^J*W2 2 
2, £W 5 >^n> 2 5MO'ROM2 2 6 

*^"T4. »#ii*TKU^*JiS»2 2 l*5J:OP*-f 5 

I^Icd^-^x hy-ASQAttBl 2 0(D«*ii*r F 
l/X^gp l 2 l*sJ:CX^-Y5 >^3>Fo-7 l 2 5 
30 <D«s)»iJ:W»ffiB— T*4. 

[0 03 0 ] FUXSfefiRgff2 2 2B. 

>^>Fn>-72 2 5 ±9A*3 3n4«l«i#K:S 

ROM2 2 BCcie»3tir^s^tBur Fu 

[0 0 3 1 ] ROM 2 2 6iJ, ^ * *) cfc 0 S8*ffi^®* 

4ROMt*i 0 ROM2 2 6 *Cf2«3*iTU£:r FU 
^f-^^ m&&LT FUX^SB2 2 2tcJ:0^ 

40 aj^n, *<d* smites* vitwiJttztiz* tiiau 

0CC*JC^-C«r|EMjE*ffft5. Lfc^ot, ROM2 2 
6CCB t A^J^n^ 2 5 6iB*x 2 5 6 Hj^cDHKI^- 
^J:l S86C^J:^ftX+^>^>r>r'7 i ^^X F 
y-A^ffltiJLgE^ajT^^ftT KI^XtfEttStlTl* 
ftfc, ROM2 2 6(C|J % T FUX*©fc<D«r*Stt 
T4fe©Wj:< t lHii07KU^<!:0i»^ 7FU 

x^^ttiT^>H^cD^iaft i*tlBttL-c*j < J: 5 or 
so tci^tt, m$hx$>*>. 
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[0 0 32 ] S§»I8g2 3 0«, "r-'JX 

xh y-A*BjflWfta*B2 0 Ocotii^-r-^iUritS 

<D~e, mmem&s2 3ok:**i>tk. c<D«££;*e> 

£ 1»1 «:»j56L«ci»iB*©jB*ffl*<affi»««:K-^c^ 
[0 0 3 3] COJ:5tt«/iJE©H««ia*«2 0 0©«i 

mco^r*i*Tie?9*r-5o is<iy&ffliS£2ooccA 

#2*i/c7k¥^>x* + > - ir-£x h y-Att, 

©^?n/cf -^ h ';-A^f|^M^g2 3 OCC 

[0034] CCDJ:^CC, ^2 OlfeteCD^OlBflfe®® 
0tC*5t4TROM2 2 6*fflti-5CitC<t tlSJ^tBOT 

& 0 *fc, ^2(D3IJS©^<Dffl«MffiKa2 0 Ottfc 

orw\ f r -^xhy-A^}^g2 2 0tcfcc^r«iE 
o^c«wtt«Hi*ffi^ mm&mmmz 3 o*c*si>rji 

IE©^3rfi5ft»a*fr&5 J:^icitl^ifx.^ 0 -T 

& 0 

[0 03 5 ] *HJ60^1BCCtel*r«. ROM2 

2 6 £K#tBL7 F UX£j&SP2 2 2 &C#UTiSWc 40 
DK KU^*SE»2 2 « 

#ii*^F©T Kl/X^ROM2 2 6CCfBtg3nrt^^ 

[0036] m3<pmm<DMm 
&mn<om3<Dmfa<DBmfcr>\<>xm9*o&um 1 o^ 

#flBLTttW*"£. T^X h y-A^&^g(D##jA 
F UX£j£m*J:tfS#fflL7 F UX£^<D«i/£ 
tt> §*fctilL7 KU^fci^S^iA^T FU*©»J&0 

^ tcffiSgr ^ > y a feat > J: 5 ftia^cc 2 cDHJfc 
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^ii^fflr Fux£JSR8B£R#aiLHl7 FU*£fiS3K* 
LTFU^©»(&WJt««J«Ktt»^«ci3: % 

[OO37]09iJ, -^co-r-^X h 'J-A^lf3 
2 0©7 F U^feS*c«*>4aiJ«®«:inrEir*«. f 
-^Xh'J-A^MI3 20«, §#i£#7FUX£ 
/&8B3 2 1 , WlfrtiibT FUX£j&§B3 2 2 
^>^>ha-73 25H« e »*ii^TFUX 
*fiSSP4 2 1 A ^ >^>FP- 7 32 5(D* 

[0 03 8 ] f Lt, K*Ul/T FPX£/£SP3 2 2 
tt. FU^*fiS»3 2 l<tOW^3ti*»* 

iA^r Fuxccs^rt^itiL7 fux*£/SU H 

[0 03 9]/cii(l S^b/c^MC/k^^VX^ 
01 0JC^-r<t >X**> * *r-£X 

hy-A<torR*mr»&ectt, ^bitfu^ 

^Sg{S3 2 2«, 0x0 00 0, OxOlOO-Oxf f 
00, OxOOOl-Oxf fOl, 0x0002 — 0 
xff02- • - OxOOf f-Oxf f f ftl^7 

5«C»*ii*T FU^*ttf»3 2 ltfHfcf 5 --**** 
iitfH#tc^"r*r FU^i, ±{48t'^ hiT©8 t' 

T«Ct>%, COi^tt^-^X h y-A€:*JSST*»^ 
fctt, i^ffllT KI/^4JSW3 2 2(i, «^ii^T F 
UX^flESP3 2 1 cDffl^T Kl/^0±ffiiTtt*Ah» 

[0 04 0] fciill H4*#BBoritt^Ofc 

T FUX*j|S»3 2 2«, S*ii#7 FU*£J£S|53 2 
l corner Fux©±aiTfi*Ati»itr. ^e>cc± 
fir Fux<D«i£2 55 (ox f f ) -en 

^/c, /ciill ^ttiUr FU^*JS9J3 2 2CC^oli 
r. «^ii^T FUX£*£Si$3 2 KOliitiT FUX<DT 
fiT FUX£2 5 5 (0 x f f ) <t0»a¥O. -£fr£§s 

^mor Fu^<bi/-ca^-r4j:5«:-rti«. ante 

[0 04 1 ] T Fl/X^SP^CCDJ:^(CL/cx-^X 
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3 2 2 OB8aaS/hS < t5 C t *s-Ct 5. fcfc. R 
^UJ17 K 2 2<£0ffl;ft2ft£R^fcHLT 

FU^CCS^T, S#iA^T Fb*£j&3C3 2 lOCte 

[0042] m4o>mm<DBm 

AM*ffl^*jMBtta< , i/>^l/#-hRAM*ffl^ 

[0 0 4 3 J 12 1 2» % ^f-^^h'J-A^gl 

g4 2 0{i t #£i£<&T KU*£j&£g|U 2 l , Sl^ttiL 
7KUXSffig|J4 2 2, ^l©i/>W-hRAM4 
23, H2^»y;^-hRAM4 24 t 
3>FD-74 25, Il(Dtb^^4 2 7 < ^2CD-tr 
U**4 2 8to£Z?m3<D^U?24 2 9^ffT^> 0 S 
#i£<£T KWftj*g4 2 1 . Sl^fflLT FU*£*rRgp 
4 2 2, »l©^>^l/sJ<-hRAM4 2 3teJ:^2 
OV>y;l/^- hRAM4 2 4(^MWalim^ ffif 

i ©7*-** f iz-Ases^ai 2 ooDg^iA 

FU*£fiS»l 2 1 , Steffi or FU^&SSl 2 
2. f 1 ©fa7;^- h RAM 1 2 3iJi;^2C[)r 
cx7^-hRAMl 2 4cr>^45cfcO'i6f / P<t|s)-T* 

[0 044 ] ^^$>^>Fo^742 5(t 
>yzi> h u^-^ 1 2 5 £|5j*£*C*£jA^T 
SP4 2 1 -^2<D^>$OU#- FRAM4 2 4CD&9$£ 
SJtJtiitfeK:, I10tU^^427 4 W2<D J bl> 

[0 0 4 5 ] ffU<7>-feU^£4 2 7fri, £-f^>^n> 
hP-^4 2 5 jlJRfI^CcS^>T, 

h RAM4 2 3*><t^2(Z)'»^-hR 
AM 4 2 4 CC, &>?»£iA^T Fl/XS^g?4 2 1 *><fc 
Um&tiiLT FUX£]&SIS4 2 2 ^TftOtfc^T FU 

[0 046]^2(?)-t2U^^42 8lt *^>^n> 
hO-74 2 5^e>Oiiy?ff^C»^l>T, A*$n^ 
Wm^-Zt:. mi <Dis^>*7)Vi£- FRAM4 2 3cDr 
^^|gfccl:^2<7)^>>^;l/rf<- FRAM4 2 4(Df- 
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[OO47]S30-feU^^4 2 9H ^-/^>^> 
Fa-74 2 5<P6©a!Rd-^(C»-?l>r % 351<D^> 
^Jl/#- FRAM4 2 3©f- £ iSfcJctflfi 2 <OU> 9 
Jltf- FRAM42 4(D7'-'5m(Dl±-rftfr<Dti$J]ZT 
F «;-A^»«B4 20<fcOa*T4«fc5CcBJ9 

[0 048]fU, C©J:5tt»isSOf-^^h';- 
A^MI4 2 0te:fc<,>Tk, »l©-bl/^$4 27* 
e>ff!3tD4zU^24 2 9*f 1©^>^M-FRAM 
4 2 3^^l2^V>^-hRAM4 2 4(DS# 

[0 04 9] g&frgj 
-Cttfc<> ffigCO^-^^ F ';-A£Htf7^-£c£rt^ 

ffrc*S. /ciiil it^tci7^>foi!tfut 
30 8*a-r, 0x00000, 0x000 1- 

OxOOff. 0x0 2 0 0, 0 x0 2 0 1-0x02 
f f ♦ • - OxfeOO-Oxfef f, 0x0100 
-0x0 1 f f, 0x0300-0x03ff- • • 0 
xffOO— Oxfff f <D& McT KU^^Stl/t 

s^^tf, m i 3^c^rj:^cc, y w>£-u*iii 

[0 0 5 0 ]fc%5^ CC3D*«©i!!*fftt5Ct'C % 
> £ - u xiB^£ -/ > > £ - ffli«cc£»-r* c 
40 &fcpttfrt?*S. £/c, ±<u-T{uT FU**B«fcSe 

MS5>J©J:^aHffiia»«:cto"Cr Fu* 
?:Mtn^ B«©IBiWS*ftOi>3- F\ 5*3- 
F*S&Sfcfg9rc*£. 

[0 0 5 1] ^/c v ffel/cf-^^ F ';-ACC*tl/T 

ie, 3 6 0° [s^x^m2^tcm&mwi<Dmn<Dm&^ 

50 <D^ft, 2^FIR7^^, «(IR*iEttt\ ffiS© 
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[0 0 5 3 ]ifc, :r-£X h y -A^&^gCD^^ty 

<om&L. m i o cc^ o tern a (ommmm^mmcm 6 

ft£fcCDTWj:<, -t<Offt. ff*DfltofrCJ:L>. DRA 
M-C^<r^, J:OiSi£&SRAM*JHl>Tfe<fcl.>U 
^^Dt^DRAMTfcili. -e<DBR©Slie© 
y ^ ^ „ ffSOT F • ^'Xifg. t*- 

[0 05 4 ] 

J: < * 5 C <b ^H«teS^S <!:-€■ <D^ffi^ft« 
T5Cim-5. £/c, ffigOO^-** F y-ACC*f 

[0 1] Hilt *^i<D^ 1 <DHffi©J&®<Z»««iffi 
[0 2] H2tt, 0 I K^L/cH&^SKgOfg 1 <£>7 r 
[0 3] 0 3 5*. Hl«c^bfcHflWa«»B«cA*3n 

[14] B4it 0 1 ^Ltcmi^f^m^m.o^m i co^ 
h «;-AS»8irs«3h4i«f-*x F y 

[06] **WOW2O||»©»«(0iBIWaffi* 
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h y-A^«aSBcD«|jaE*»IIH«c^-rHr*S. 
[881H8B. 0 7CC^b/cia#®a^§CDr-^X 
F y-A^^gT'^ft^tl-SiS^-^X F y — A 

10 [HI 0] HI Ott, h y-A^ 

ftSJB-C^ftStiSBft^-^^ F y-ACD*lCD0«^ 

[0i i ] 01 us. 09&c^o;fcx-£;* h y-A^E 
gatii-c^jftstisaffc^-*^ h y-A©»2©«* 

[HI 2 3 HI 2tt. *»WO»4Oie»<D0«©Hi« 
[01 3] 01 3«, $^©f-^^f. y-Afflfe« 

gr-^^nsfifecDH^-^x h y - aodw&tSTH 
[ts^coiftJE] 

i o o --mmmmms. i i o - m i oft^s^g. 

1 20 -siof-^F y-Afflfe§ai. 121-f 

#i£#T FUX£f£3f. 1 2 2-K*UJ07 Kl/^4JS 
SP. 12 3-^l(Df^7J^-hRAM, 124-fff 
2(0fa7W-hRAM, 125-^^>^>h 

n-^, i 3 o 2 com^i&wsm. uo-»2o 
f-^F'j-A^gs, 2 o o -m&f&mmm, 2 

2 0-f-^h'J-A^a, 22 1-#£jA^7 
30 FUX£J5*SR 2 2 2»-«*Wly7 F UX£0SSfl, 2 2 

5^>f2>y3>Fa-7, 2 2 6-ROM. 230 
-ft-SMfiHSaL 3 2 0-f-^^hU-A^g, 

3 2 l-»*ii*T Kl/^tfiJ65, 3 2 2-R*UJbT 
FUX£j&§8, 32 5-^^^>^>hP^7, 42 
O-f-^fXhy-A^g, 42 1-t»ii*7F 

4 2 2- -H*ail7 FUX^gp, 42 3 
-SlC^y^hRAM, 4 2 4-f2<7)y>^ 
;^-hRAM, 4 2 5-^^>^>^p-7, 4 
2 7-01(DtU^^, 4 2 8 -m2<D-£\s?Z. 42 
40 9-^3 0-teU#£ 
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